Peptide-templated gold nanocluster beacon as a sensitive, label-free sensor for protein post-translational modification enzymes.
Protein post-translational modifications (PTMs), which are chemical modifications and most often regulated by enzymes, play key roles in functional proteomics. Detection of PTM enzymes, thus, is critical in the study of cell functioning and development of diagnostic and therapeutic tools. Herein, we develop a simple peptide-templated method to direct rapid synthesis of highly fluorescent gold nanoclusters (AuNCs) and interrogate the effect of enzymatic modifications on their luminescence. A new finding is that enzymes are able to exert chemical modifications on the peptide-templated AuNCs and quench their fluorescence, which furnishes the development of a real-time and label-free sensing strategy for PTM enzymes. Two PTM enzymes, histone deacetylase 1 and protein kinase A, have been employed to demonstrate the feasibility of this enzyme-responsive fluorescent nanocluster beacon. The results reveal that the AuNCs' fluorescence can be dynamically decreased with increasing concentration of the enzymes, and subpicomolar detection limits are readily achieved for both enzymes. The developed strategy can thus offer a useful, label-free biosensor platform for the detection of protein-modifying enzymes and their inhibitors in biomedical applications.